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[57] ABSTRACT

A closure applying apparatus (1) suitable for use in
capping machines for placing, on a container (B) having
a threaded neck portion (26) and an annular collar (30)
below said neck portion, a tamper-evident screw-type
capsule (A) made of rigid plastic material and having a
lower skirt portion (27) which is connected by a plural-
ity of thin frangible bridge portions (28) to an upper
mternally threaded skirt portion (22) and is provided
with an inwardly projecting bead (29) for snap engaging
beneath said annular collar (30) as a result of screwing

of the capsule (2) on the container (B). The apparatus

comprises a rotary, vertically reciprocable capping
chuck having a plurality of jaws (4) for gripping the
capsule (A), each jaw (4) being provided at its lower
end with an inner flange (14) which engages from below
the edge of the lower skirt portion (27). The flange (14)
of the jaws (4) form an abutment surface for the lower
skirt portion (27), which absorbs the forces produced
during snap movement of the inwardly projecting head
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1
CLOSURE APPLYING APPARATUS
The present invention relates to a closure applying
apparatus suitable for use in capping machines for plac-

ing on a container having a threaded neck portion and
an annular collar below said neck portion a one-piece

tamper-evident screw-type capsule made of rigid plastic

material, said capsule including a horizontal end wall
and a longitudinal side wall which comprises an upper
internally threaded skirt portion, a lower skirt portion
which is provided with an inwardly projecting bead for
snap engaging beneath said annular collar as a result of
screwing of the capsule on the container and a plurality
of thin frangible bridge portions connecting said upper
and lower skirt portions.

Said capsules are useful in various applications, in-
cluding soda bottles and containers which are main-
tained under significant pressure.

Unscrewing of said capsules after the capping opera-
tion provides visible evidence that the container be-
tween opened due to fracture of the bridges and separa-
tion of the lower skirt portion from the capsule.

U.S. Pat. No. 3,031,822 describes a closure applying
apparatus for use in capping machines for placing
screw-type caps on containers, which comprises a ro-
tary, vertically reciprocable capping chuck having a
plurality of jaws for gripping the cap, each jaw being
pivotally movable between an open and a closed posi-
tion and including an inwardly extending projection
which, in the _]awclosed position, rests on the top of the
cap and an arcuate portion which engages the cylindri-
cal side wall of the cap.

Said apparatus could not be used for applying a tam-
per-evident capsule of the above mentioned type to a
container, because such a use would imply a very high
risk of fracture of the bridges during the capping opera-
tion.

As a matter of fact, when during the capping opera-
tion, the lower surface of the bead on the lower skirt
portion of the capsule comes into contact with the col-
lar of the container, the thin bridges collapse and the
upper and lower skirt portions of the capsule come into
contact with each other. The lower skirt portion is
therefore subjected to a compressive stress before the
bead snaps beneath the container collar. During said
snap movement the sudden release of said compression
stress in the lower skirt portion would cause an elonga-
tion of the bridges beyond their original length and a
fracture of said bridges due to tensile stress would
thereby occur.

The invention as claimed is intended to remove this
drawback. |

The advantages offered by the invention are that the
inner flanges of the jaws of the capping chuck form an
abutment surface of the lower skirt portion, which ab-
sorbs the forces produced during movement of the
inwardly projecting bead over the collar of the con-
tainer, thus preventing fracture of the bridges during
the capping operation.

One way of carrying out the invention is described in
detail below with reference to the annexed drawings
which illustrate in detail only one specific embodiment,
in which: '

FIG. 11s a vertical sectional view of a closure apply-
ing apparatus according to the invention.

FIG. 2 is an enlarged vertical sectional view of the
capping chuck of the apparatus illustrated in fig. 1, the
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chuck being shown in its open position before it closes
on a tamper-evident capsule resting on the mouth of a
container, and

FIG. 3 is a view similar to FIG. 2, the chuck being
shown in its closed position at the end of the capping
operation. |

In the drawings, a closure applying apparatus which

~ is suitable for use in capping machines for placing
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screw-type capsules onto containers is generally indi-
cated 1.

The upper part of the apparatus is of conventional
type whereby only the lower part, which includes a
rotary, vertically reciprocable capping chuck 2, will be
described in detail.

Chuck 2 comprises a bell-shaped driving member 3
and a plurality of jaws 4 having recesses 4a at the upper
ends of their inner surfaces, in which the flange § of a
tubular element 6-slidable centrally within the bell 3 is
engaged with play.

To the upper end of the tubular element 6 is screwed
a ring 7 against which bears a helical spring 8 which
acts against the bell 3 at its other end.

‘The upper external part of each jaw 4 has a toroidal
bead 9 which bears against the inner surface of the bell
3.

The central part of each jaw 4 has a recess 10 in
which a drive pin 11 screwed into the bell 3 is engaged.

To the inner lower end of each jaw 4 is connected by
screws 13 a part 12 having a plurality of vertical serra-
tions 12z and a radially-inwardly-projecting flange 14 at
its lower end.

A rod 185 is slidable in the tubular element 6 and, at its
lower end, has an enlarged foot 15a with a cylindrical
part 16, a conical part 17, and a cylindrical end part 18.

In correspondence with the foot 15a, the inner sur-
face of each jaw 4 has a tooth-shaped projection 44 with
a conical upper surface 19, a conical side surface 20 and
a flat lower surface 4b, having a distance from the
flange 14 which substantially corresponds to the helght
of the capsules to be places on a container.

In the open position of the chuck 2 illustrated 1 in FIG.
2, the cylindrical surface 16 of the foot 15a of rod 18
engages the conical surface 20 of each jaw, which thus
assumes an inclined position with its fulcrum of rotation
4c resting on the flange 5 of the tubular element 6.

The chuck illustrated in FIG. 2 is moving down-
wardly in the direction indicated by the arrow F
towards a capsule, generally indicated A, resting on the
mouth of a container B.

The capsule A is a one-piece tamper-evident screw-
type capsule made from a rigid plastics material, such as
polypropylene with a suitable filler, and is suitable for

various applications, including soda bottles and contain-

ers which are maintained under significant pressure.

The capsule A comprises a horizontal end wall 21 and
an upper skirt portion 22 having a plurality of vertical
serrations 23.

The inner surface of wall 21 1s provided with a seal-
ing ring 24 constituted by a plastic mastic.

The upper skirt portion 22 has internal threading 25
for engaging the external threading 26 of the neck of
container B.

‘The capsule A has a lower integral skirt portion 27
connected to the upper skirt portion 22 by a plurality of
thin frangible bridge portions 28.

The lower skirt portion 27 has an inwardly projecting
bead 29 for snap-engaging beneath an annular collar 30
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carried by the neck of the container B below the

threaded portion 26.
The internal diameter of the annular projection 29 is
greater than the outer diameter of the threading 26 of

the container B whereby the lower end of the capsule
threading 25 rests on the upper end of the container
threading 26 in the position illustrated in FIG. 2, that is
before the capping operation is started.

The descent of the chuck 2 from the position shown
in FIG. 2 brings the cylindrical part 18 of the foot 154
of rod 15 into contact with the horizontal end wall 21 of
the capsule so that the further descent of the chuck
causes relative axial movement between the jaws 4 of
the chuck and the foot 15a.

As a result of this relative displacement, the cylindri-
cal part 16 1s disengaged from the conical part 20 and
the conical part 17 1s brought into contact with the
conical part 19, as illustrated in FIG. 3, thus allowing
the jaws 4 to close on the capsule A.

In this closed position, the flat lower surfaces 45 of
the haws 4 engage the horizontal end wall 21 of the
capsule A, the serrations 122 engage the serrations 23 of
the upper skirt portion of the capsule to rotate it, and
the flanges 14 of the jaws 4 engage from below the
lower edge of the lower skirt portion 27.

As the capsule A gripped by the chuck 2 is threaded
onto the container B, the lower surface of the bead 29
on the lower skirt portion 27 comes into contact with
the collar 30 of the container, the thin bridges 28 col-
lapse and the upper and lower skirt portions 22, 27 come
into contact with each other. The lower skirt portion 27
is therefore subjected to a compressive stress before the
bead 29 snmaps over the container collar 30.

The snap downward movement of the lower skirt
portion 27 with respect to the upper skirt portion 22
caused by the sudden release of said compressive stress
is [imited by the flanges 14 of the jaws 4, which form an

abutment for the lower edge of the lower skirt portion
27.
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Therefore, the thin bridges 28 connecting the two
skirt portions 22, 27 of the capsule cannot be stretched
beyond their original lenght, thus preventing fracture of
sald bridges during the capping operation.

At the end of the capping operation, that is in the
position illustrated in FIG. 3, a rod 31 of the apparatus
illustrated in FIG. 1 descends and lowers the rod 15, the
foot 15a of which is brought into the position illustrated
in FIG. 2, causing the jaws 4 to open.

I claim:

1. Closure applying apparatus suitable for use in cap-
ping machines for placing on a container having a
threaded neck portion and an annular collar below said
neck portion a one-piece tamper-evident screw-type
capsule made of rigid plastic material, said capsule in-
cluding a horizontal end wall and a cylindrical side wall
which comprises an upper internaily threaded skirt
portion, a lower skirt portion which is provided with an
inwardly projecting bead for snap engaging beneath
said annular collar as a result of screwing of the capsule
on the container and a plurality of thin frangible bridges
connecting said upper and lower skirt portions, said
apparatus comprising a rotary, vertically reciprocable
capping chuck having a plurality of jaws for gripping
the upper skirt portion of the capsule, each jaw being
pivotally movable between an open and closed position
and including an inwardly extending projection which,
in the jaw-closed position, rests on the top of the cap-
sule and an arcuate portion which engages the upper
skirt portion of the capsule, characterised in that each
Jjaw (4) of the chuck (2) is provided at its lower end with
an inner flange (14), the distance between said inner
flanges (14) and said inwardly extending projection (44)
substantially corresponding to the height of the capsule
(A), whereby each of said flanges (14) forms an axial
abutment surface which engages from below the edge
of the lower skirt portion (27), thus preventing fracture
of the bridges (28) due to axial stretching beyond their

original length during the capping operation.
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